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Table 17.6 Thermal Stresses Due to Internal Constraint 


Solid body of 
arbitrary shape 



Local gradient applied 
suddenly to a surface 



Thin circular disk with heated 
central portion of radius ao 


3. 

Uniform heating across thickness 
and width at x = 0 

The plate is heated as above, 

^ except that hotter surface 

has temp. T 2 and lower surface 
has temp. T\. Min. temp. Tq. 



Compressive stress in surface layer: 
a = a E AT/(l — v). 


Maximum stress within heated zone: 

a = aE AT/2. 

Radial stress outside heated zone: 
cr r = aE ATa^/Sr 2 (compression). 
Tangential stress outside heated zone: 

£7b = —o t (tension). 

Maximum shear stress at r = ao: 

<7 S = aE AT/2. 

Tension along the edges at x: 

Ox — Ea(T — To). 

Maximum tensile stress: a = Ea{T\ — To). 
Maximum compression stress at half-width 
of the plate: o c = — Ea{T\ — To). 

Maximum tensile stress at the edges, 
where x = 0: 



Maximum hoop stress: o = cxE AT/2(1 — v) 
(inner surface in compression, tension 
outside). 

Maximum longitudinal stress: 0 = aE AT/ 
2(1 — v) (compression inside, tension 
outside). 


6 . 



Rate of surface temp, 
increase, m in deg/hour 
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Hollow sphere 




